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REMARKS 

$1 12, second paragraph Rejections 



The Examiner rejects claims 1-20 as being indefinite for failing to particularly point out 
and distinctly claim subject matter which applicant regards as the invention. The Examiner 
states that the term "in-hand", in claims 1 and 1 1, is vague and indefinite and requests whether 
the term means "in the same slot" or does it refer to some kind of winding arrangement of the 
coils. 

With reference to his specification, applicant describes, ". . .winding a coil two-in hand 
means that two conductors are wound one over the other. . ." (Page 17, line 8). Applicant also 
describes, in conjunction with FIG. 17, "... each pancake 412, 414 includes a first conductor 416 
and a second conductor 418 wound over the other." (Page 17, line 22). "In-hand" winding of 
conductors includes placing a number of conductors one over the other and winding them 
together in a coil-like fashion. For example, winding a stator coil two in-hand requires placing a 
second conductor over a first conductor and winding the two together. Similarly, winding a 
stator coil three in-hand requires placing a second conductor over a first conductor and placing a 
third conductor over the second conductor. Again the conductors are then wound together. 
Thus, in-hand vending refers to vending individual conductors together to form stator coils and 
not the number of stator coils in an individual support slot. 

Furthermore, "In-hand" winding is a term of art that is standard terminology and is 
shown in the International Thermonuclear Experimental Reactor (ITER EDA) Newsletter (Vol. 
6, No.3, March 1997). Page 1, paragraph 3 and the last paragraph of page 4, along with the 
captions of figures 5 and 6 demonstrate usage of the term "in-hand" winding. 

Kalsi et al. (European Patent Application EP 0 935 261 A2) describes in conjunction with 
FIG. 6, a superconducting coil 50 that includes pancake 12e, wound two-in-hand, and pancake 
12f, wound three-in-hand. Kalsi describes in-hand windings as: 



"two or more conductors wound together to form an individual 
pancake with multiple pairs of ends extending from the outermost 
radial portion of the pancake." (Page 4, Paragraph 0038, Line 58) 
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The Examiner was also confused by certain language in claims 3 and 13. Specifically, 
the Examiner believed the phrase "... at and end region of the stator, the first conductor is wound 
over the second conductor along the axis in a second direction, opposite the first direction to 
form a second layer.. is vague, indefinite and confusing. The Examiner wonders, "how can the 
first conductor be wound over the other in two different directions?" and "what does it mean for 
a winding to be wound over the second conductor along the axis in a first direction?" The 
Examiner also states, regarding claims 4 and 14, "are the positions transposed only at the end 
region, or along the entire axial length of the coil? The cross section of Fig. 17 seems to indicate 
the latter." 

Applicant has amended claims 3 and 13 to include the limitations of claims 4 and 14. As 
amended, claims 3 and 13 describe the construction of a two-layer stator coil from a first and 
second conductor. The first layer of the stator coil is constructed by winding the two conductors 
in-hand. At an end region of the stator, the two conductors are transposed, placing the first 
conductor over the second conductor. The transposed conductors are then wound in-hand 
constructing the second layer of the stator coil. 

Prior Art Rejections 

Flick etal (U.S. 4,292,558) 

The Examiner rejects claims 1-2, 9, 1 1-12, & 19 as being anticipated by Flick. We 
submit that Flick does not describe a stator having a second conductor wound, in-hand, over a 
first conductor and electrically isolated from the first conductor, as recited in amended claim 1. 
Flick states, in conjunction with FIG. 3: 

"Each stator coil 36 has a spiral pancake configuration and 
comprises a plurality (illustrated as five) of concentrically 
disposed serially connected coil turns 42 which constitute 
interconnected longitudinal and end turn portions." (Col. 3, 
Line 36). 
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Thus, each of Flick's stator coils are constructed from serially-connected coil turns and 
not with a second conductor wound in-hand with a first conductor. As stated above, winding a 
coil two in-hand requires placing a second conductor over a first conductor. The second and first 
conductors are then wound parallel to each other. By serially connecting his coil turns, Flick 
does not wind two conductors, by placing one over the other, in parallel. Thus, Flick does not 
anticipate amended claim 1 or amended claim 1 1 . Dependent claims 2 and 9 depend from claim 
1 and dependent claims 12 and 19 depend from claim 1 1 and are patentable for at least the 
reasons stated above. 

Liwschitz-Garik (Winding Alternating Current Machines, pp. 1-25, 1950) 

The Examiner rejects claims 1-4, 9-14 & 19-20 as anticipated by Liwschitz-Garik. As 
was the case with Flick, we also submit that Liwschitz-Garik does not wind, in hand, a second 
conductor over a first conductor, as recited in amended claims 1 and 1 1 . In FIG. l-4(a), 
reproduced with reference labels and attached, Liwschitz-Garik shows a two-layer winding 10 
constructed of two separate coils 20, 30 placed in a slot 40 between two teeth 50. Neither of the 
two separate stator coils 20, 30 show a second conductor wound, in-hand, over a first conductor. 
FIG. l-4(b), also reproduced v^th reference labels and attached, shows numerous slots 40, 
between numerous teeth 50. Some of the slots 40 contain a single stator coil 60 and have volume 
remaining to accept another stator coil, while other slots 40 are empty. FIG. l-4(b) also does not 
show a second conductor woimd, in-hand, over a first conductor as recited in amended claims 1 
and 11. Dependent claims 2-4 and 9-10 depend from claim 1 and dependent claims 12-14 and 
19-20 depend from claim 1 1 and are patentable for at least the reasons stated above. 

Liwschitz-Garik in view of Flick et al (U.S. 4,427,907) 

The Examiner also rejects dependent claims 5-8 and 15-18 over Liwschitz-Garik in view 
of Flick. The Examiner argues that Liwschitz-Garik teaches the general structure of the stator 
windings but acknowledges that this patent does not teach pancake coils. The Examiner cites 
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Flick to teach pancake windings with a racetrack-shape. The Examiner further argues that it 
would be obvious for one of ordinary skill to combine Liwschitz-Garik's general stator structure 
with Flick's racetrack-shaped pancake to make it more amenable for inspection and 
maintenance. We submit that there are greater differences between the stator, recited in 
dependent claims 5-8 and 15-18, and Liwschitz-Garik's structures than the Examiner 
appreciates. In particular, modifying the structures of Liwschitz-Garik with Flick still lacks the 
missing elements of a second conductor wound, in-hand, over a first conductor as recited in 
amended claim 1 and 11. Since claims 5-8 depend from claim 1 and claims 15-18 depend from 
claim 11, these claims are patentable for at least the reasons stated above. 

Attached is a marked-up version of the changes being made by the current amendment. 

Applicant asks that all claims be allowed. Enclosed is a $400 check for the Petition for 
Extension of Time fee. Please apply any other charges or credits to Deposit Account 
No. 06-1050. 



Fish & Richardson P.C. 

225 Franklin Street 

Boston, Massachusetts 02110-2804 

Telephone: (617)542-5070 

Facsimile: (617)542-8906 



Respectfully submitted, 



Date: ^ 





Jeffrey J. Barclay 
Reg. No. 48,950 
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Version with markings to show changes made 

In the specification: 

Paragraph beginning at page 17, line 21 has been amended as follows: 

- Referring to Fig. 17, stator coil 410 includes two pancakes 412, 414, each wound two- 
in hand. That is, each pancake 412, 414 includes a first conductor 416 and a second conductor 
418 wound over the other. It is important to note that the relative positions of the first conductor 
416 and second conductor 418 are reversed in pancakes 412, 414. In other words, as shown in 
Fig. [28] 17, first conductor 416 is above second conductor 418 in pancake 412, while in 
pancake 414, first conductor 416 is below second conductor 418. The transposition of the first 
conductor and the second conductor takes place at a base 420 of the coil. One approach for 
manufacturing the double pancake stator coil 410 is first wind out an appropriate length of first 
and second conductors 416, 418. Pancake 412 is then wound from the base 420 to the outside 
diameter so that the ends of conductors 416, 418 are accessible at the outer diameter. Pancake 
414, in similar fashion, is then wound fi"om the base to the top of the coil. First and second 
conductors are electrically isolated from each other using a relatively thin layer of insulation 419 
(e.g., 1-2 mil mylar tape) or a layer of Formvar, but are electrically connected at an end region of 
the diamond-shaped stator coil 22. Ground wall insulation 422 is then applied over the pancakes 
412, 414. With this arrangement, voltage induced in the circuits formed by first and second 
conductors 416, 418 are identical to a first order and any circulating currents between the circuits 
are minimized, thus reducing overall losses of the coil. - 

Paragraph beginning at page 18, line 8 has been amended as follows: 

- Referring to Fig. 18, in another embodiment, a stator coil 430 include two pancakes 
432, 434, each wound three-in hand. As was the case above, each pancake 432, 434 includes a 
first conductor 436, a second conductor 438, and a third conductor 440 wound over each other. 
In this three-in hand winding approach, first pancake 432 is formed so that second conductor 438 
is sandwiched between the other conductors, with first conductor 436 above the second 
conductor 438 and third conductor 440 below of the second conductor. Second pancake, 434, 
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however, is wound such that first conductor 436 is below second conductor 438 and third 
conductor 440 is above the second conductor. The transposition of the first conductor and the 
third conductor takes place at a base [442] 441 of the coil. All three conductors, 436, 438, 440 
are electrically isolated from each other using insulation, but are electrically connected at the end 
regions of the coil and ground wall insulation 442 is then applied over the pancakes 432, 434.— 

In the claims: 

Claims 4 and 14 have been cancelled. 

Claims 1, 3, 1 1, and 13 have been amended as follows: 

-1 . (Amended) A stator for use in a rotating machine, the stator having a longitudinal 
axis and comprising: 

a first [electrical] conductor; and 

a second conductor wound, in-hand, over the first conductor and along the 
longitudinal axis, the second conductor electrically isolated from the first conductor along the 
length of the first and second conductors.— 

—3. (Amended) The stator of claim 2 wherein the [first] second conductor is wound over 
the [second] first conductor [along the axis in a first direction] to form a first layer of the stator 
and, at an end region of the stator the position of the first conductor and the second conductor are 
transposed , and the first conductor is woimd over the second conductor [along the axis in a 
second direction, opposite the first direction] to form a second layer of the stator.- 

—11. (Amended) A method of forming a stator for use in a rotating machine, the method 
comprising winding, in hand, and along [the] a longitudinal axis, a [first] [electrical] second 
conductor over a [second] first conductor, the second conductor electrically isolated firom the 
first conductor along the length of the first and second conductors.-- 

-13. (Amended) The method of claim 12Jncluding winding the [first] second conductor 
over the [second] first conductor [along the axis in a first direction] to form a first layer of the 
stator; and at an end region of the stator, transposing the position of the first and second 
conductor and winding the first conductor over the second conductor [along the axis in a second 
direction, opposite the first direction] to form a second layer of the stator.- 
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In the abstract: 

A stator for use in a rotating machine includes a first [electrical] conductor; and a second 
conductor wound, in-hand, over the first conductor and along a longitudinal axis of the stator. 
The second conductor is electrically isolated from the first conductor along the length of the first 
and second conductors. The multiple conductor in-hand winding construction allows multiple 
conductors to be combined to increase the overall current handling capability of the stator while 
substantially maintaining the "packing factor" (i.e., ratio of current-carrying conductor to overall 
conductor). The packing factor is substantially maintained because the amount of tum-to-tum 
insulation winding between typical conductors is [reduced] very small . 
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CENTRAL SOLENOID MODEL COIL PROJECT * 

by R. J. Theme, K. Okuno, B. J. Green (ITER Joint Central Team), R. Jayakumar (US Home Team), H. 
Tsuji (JA Home Team) for the Project Staff 

The Full Size Central Solenoid 
Function of the Central Solenoid 

The central solenoid (OS) provides the majority of the magnetic flux change needed to initiate the plasma, 
generate the plasma current and maintain this current during the burn time. It contributes towards the fields 
needed to confine the plasma, but is not used for plasma control. The CS supports a large fraction of the 
centripetal force from the TF colls, which, in turn, support part of the radially outward load on the CS. 

Conductor for f/ieCS 

The CS design uses three different conductors so as to reduce the amount of superconducting material used 
in lower field sections and thus reduce cost. Each conductor is in the form of a cable in conduit (the jacket 
material is Incoloy 908) with a square outer cross section and a circular cable cross section. The cable uses 
about 1000 NbaSn strands and features a cooling channel (for supercritical helium) at the centre. 

CS Design 

The CS is layer wound along its entire height. Each of the 14 layers is wound with 4 conductors in hand to 
reduce cooling channel lengths to a limit of about 1 km. Layers are alternately wound from bottom to top and 
top to bottom to allow series connections. Electrical temninals are located at the bottom about 1.5 m below 
the bottom turns, and interlayer series connections are at the top and bottom about 1.5 m from the ends of 
the windings. Cooling is provided by supercritical helium flow and coolant entry and exit are in the joint 
regions. Parameters for the central solenoid are given in Table 1 , 

The preload structure is not integral with the CS, but is assembled to It when installed in the machine. It 
consists of a large flange at each end of the CS and tie plates between the flanges. It provides a vertical 
precompression of the CS and prevents vertical tension in the CS during a pulse. 

CS Model Coil Proaramme: Larae R&D Prolect-1 (L*1) 
Objectives 

The technology required to build the CS represents a significant advance on that existing today for conductor 
manufacture using NbaSn In a large, heavy-walled conduit and for fabricating the conductor into a large piece 
of electrical equipment, the CS. The objective of the model CS programme is to develop magnet technology 
to a level which will allow the CS to be built with confidence. H should provide for the validation of design and 
analysis, demonstration of industrial manufacturing methods, the performance of each component integrated 
in the magnet and demonstration of reliable operation. This programme (and the TF model coil programme, 
ITER Large R&D Project L-2) also drives the development of ITER full-scale conductor including strand, 
cable, conduit and terminations. Further, the model coil programmed serve to integrate the supporting R&D 
programmed on insulators, joints, material characterization, ac losses and stability/ramp rate effects. 



This Is the fourth article in a series describing the Seven Large ITER R&D Projects. For the previous articles in 
the series, see Newsletters Vol. 5. Nos. 8 and 9, and Vol. 6, No. 2. 



Table 1 Central Solenoid-Geometrical data 



Height of Windinq 


12.1 16 m 


inner Radius of Winding 


1.919m 


Outer Radius of Winding 


2.700 m 


CS Subassembly (approximate weights): 

oaDie 

Conduit 

Insulation 

Buffer Zone, etc, 
TOTAL Winding Pack 

Outer Cylinder 

Inner Cylinder 




Zf O I 


A C*7 4 

457 t 


CO ♦ 

53 1 


67 1 


850 1 1 


358 1 I 


242 1 1 


TOTAL Weight of 03 


1 ,450 t 


Preload Structure Weight 


710t 


Number of Turns 


3.356 


Maximum Field at Conductor 


13T 


Total Current 


t£.f.f MA 


Cun*ent per Conductor* 


38 kA 


Radial Force Integrated Over 2 pi* 


10.5 GN 


Total Vert. Comp. Force at Mid-Plane** 


1.0 GN 


Self Inductance 


14.9 H 


Total Stored Energy* 


10.8 GJ 


Average Voltage per Tum 


15V 


Operating Voltage to Ground 


+/-6.3kV 


Maximum Voltage to Ground 
(fault :1 Terminal to Ground) 


12.6 kV 



* Initial Magnetization .* End of Burn 



PRELOAD 




Design 

The CSMC is illustrated in Figure 1 . It will be layer 
wound with two grades of heavy-walled square 
conductor, reflecting the winding of the ITER CS. 
It will have an inner diameter of 1.6 m, an outer 
diameter of 3.6 m and a winding height of 2.8 m. 
The CSMC will produce a 13 T magnetic field with 
a 46 kA conductor current. The CSMC consists of 
two nested modules (which are electrically 
connected in series) and is capable of accepting 
Insert coils for full-scale conductor performance 
testing. Key parameters of the CSMC modules 
are given in Table 2. 



Figure 1. The CS Modei Coil Assembly showing the inner 
and outer modules, an insert coil and the structure 



Project Management 

The Project Responsibility lies with the Naka JWS Deputy Director and the US and JA Home Team (HT) 
Leaders. The Project Management is also a joint responsibility of the JOT, the US and the JA HTs. The 




Table 2 Summary of Key Parameters of the CSMC 



Model Coil characteristics 


Inner Module 


Outer Module 


No. of layers 


10 


8 


No. of turns/layer 


31-34 


34 


Total no, of turns 


328 


272 


Inner radius (incl. qround ins.) 


0.79 m 


1.367 m 


Outer radius (incl. around ins.) 


1.357 m 


1.800 m 


Heiaht (winding) 


1.775 m 


1.775 m 


Heiaht (incL around ins.) 


2.795 m 


2.795 m 


Conductor lenath (inc. ioints) 


2288 m 


2687 m 


Total module wetqht 


46 t 


52.6 1 i 


Operating current 


46 kA 


46 kA 


Ooeratlna field 


13T 


7.3 T 


Self inductance 


606 mH 


Stored enerov at 13T 


641 MJ 


Ground insulation thickness 


10 mm 



Under the guidelines provided by the responsible Deputy Director and the US and JA HT Leaders, the project 
L-1 HT managers are responsible for implementation of project L-1 , in close collaboration with the project L-1 
JCT contact persons. 

The project L-1 JCT manager is responsible for defining the technical specifications and the interface issues, 
for assessing the overall progress made and the results obtained against the ITER needs, for the integration 
of the results into the design, and for the identification of any new inputs for the implementation stage. 

The HT Project managers are supported by the HT Work Area Coordinators and by a project staff for 
planning, schedule control and OA. The JCT Project Manager is supported by the JCT Task Officers. 



rTOfvCI nm^n^^mJIKf 

JCT: M. HuguM 
US: CBitar 
JA: S.MUMjdi 






ProlKt MMMQfffWt 

XT: RXThoiw 
US: R.JayAumir 
JA: H.T«4I 




CoofdinittoA Qfoups 

-Dwion 

• Mmitacturtng 

- 1 tfiinQ m inwitora 

-Supporting RAO 





Aran: CSftPF 
Supporting R&D 

JCT: N. MIM 
JA: Y.l 
US: J. I 
EU: B.Turoli 
RF: S. Egofov 



Conductor 



X 



Araa2: Conduolar 



XT: N. Mlchtl 
EU: M. Spadom 



ATM 3: CS Modal 
CoilFtfNttflon 

JCT: K. Ckuno 
JA: T. Ando 
US: R. JayHunar 



Sc strand 



Oopptr Strand 



Material 



ArM4:lnMilCQii 

JCT: K.0tamo 
JA: M.Sug)nioi 
RF: 8. EgofOv 



II 



XT: K. 
JA: T.KtfO 



TraMport to JAERI 



BMdMtorSMrM 



Praknd Sfructm 



Qrmltr Support 



RouMno Valww 



CSlriMrtOal 



TFInMlCdl 



NbMltnMrtCol 



Twfc 



CufrarttMdk 



CooUoimTMl 



DC Currant T«it 
PutMOunvKTaT 



Figure 2. The L-1 (CS Model Coil R&D) Project Management Schenie 



Work Organization and Status 

The organization of the CSMC project work among the NTs is illustrated in Figure 3. 
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Figure 3. The CS Model Coil and CS Insert Coils Work Programme showing 
the movement of constituent items between Home Teams 



Nb3Sn strand is being manufactured and cabled in all four Parties, in recognition of the need to develop 
multiple strand suppliers for the full-scale requirements. Thus far, about 25 tonnes of NbSSn strand have 
been produced to an ITER specification, five 100 m and one 1,000 m dummy copper cables have been 
produced for jacketing and winding trials, and 33 of 37 cables for the final conductor are complete. 

Heavy-walled, square Incoloy 908 jacket material from the USHT, as well as cabled superconductor from the 
EUHT, JAHT and USHT, are supplied to the EUHT for jacketing. The jacket is supplied In lengths of 8-10 m 
and is butt welded to obtain the required length. The finished cable is then pulled into the jacket and the 
jacket is rolled to compact the inner diameter around the cable and control the final void fraction for helium 
access in the cross section (see Figure 4). Thus far, five 100 m dummy cables have been jacketed and 23 
of 37 final cables have been jacketed. Quality control of component dimensions and of the final product, as 
well as examination of welds and leak testing, have been an important part of the development effort. The 
jacketed conductor for each layer of the CSMC is supplied by the EUHT to the JAHT and to the USHT, who 
have responsibility for fabrication of the outer and inner modules of the CSMC, respectively. 

The inner and outer modules will each be wound 
two in hand and insulated in a manner designed 
for the full-scale CS. A significant part of the 
manufacturing tooling has already been procured, 
and winding trials (see Figures 5 & 6) have been 
carried out in both HTs with steel bar or full size 
dummy conductor. Thus far, the final winding of 2 
out of 10 and 2 out of 8 layers has been done for 
the inner and outer modules, respectively. Tooling 
for the subsequent stages of manufacture is near 
completion and includes; heat treatment (reaction 
to form NbsSn), turn insulation, and module 
assembly. 




Figure 4. CS Model Coil Incoloy 908-jacketed 
conductor sample 



Figure 5. Winding the outer module (axis vertical) at Toshiba Corporation(Tokyo, Japan). A conductor 
travels from the spool on the right to the mandrel on the left through the bending rollers, 
A second conductor is wound in the space to form a 2-in-hand winding. 




Testing 



Upon completion of the manufacture, the inner and outer modules will be shipped to JAERI for assembly and 
testing. The testing program will revolve around the performance of the CSMC and of insert coils. Two insert 
coils will be made by the JAHT: one is based on a Nb3Sn CS type of conductor and the other on a NbsAI 
conductor with potential applicability to the TF coils. The third insert coil will be made by the RFHT to study 
TP conductor performance. The strand from the RFHT will be Inserted and compacted by the RFHT into a 
thin-walled, circular, Incoloy 908 conductor jacket provided by the USHT, then used to fabricate the insert coil 
that will demonstrate full-scale ITER TF conductor performance under simulated operating conditions. 

The CSMC test facility has the capability of supplying pulsed operation to allow investigation of CSMC 
performance consistent with the ITER full-scale coil requirements and conductor design criteria. For 
example, the full-scale CS will experience field discharge rates as high as -1 .2 T/s for several seconds and 
field change rates of about 0.3 T/s for relatively long durations. The fast negative discharge rate of -1,2 T/s 
for the full scale CS is associated with plasma Initiation in the full-scale system and will be achieved in the 
CSMC test by a fast discharge through a resistive load. 

One of the power supplies available at the 
JAERI facility will allow field change rates up to 
+0.4 T/s or -0,7 T/s as illustrated in Figure 7. 
Another power supply will pulse the CSMC and/or 
insert coil up to 13 T at a maximum field change 
rate up to 2 T/s, which substantially exceeds the 
ITER requirement and design criteria for the 
CSMC, but will be useful in determining design 
margin and operational limits. 

A resistor in the test facility can provide a 
variety of fast discharge time constants for testing 
performance under rapid ramp-down conditions 
and also protect the coil In the event of a quench. 
Discharge time constants are chosen to be below a 
CSMC tenminal voltage limit of 10 kV, as limited by 
the facility. The CSMC is, however, designed for a 
temiinal voltage of 15 kV. 



The CSMC Test Facility at JAERI, Naka, is complete and shown in Figure 8. 



Conclusions 

The ITER EDA design and R&D activity is a collaborative effort among four Home Teams and the Joint 
Central Team. The effort in the superconducting magnet Model Coil program to date has resulted in the 
following: 

Approximately 25 tonnes of Nb3Sn strand have been produced to date in all four Parties and the 
balance will be produced by mid 1997. Cabling is undenway of full size cross-section cables for the 
CSMC. 

A 300 m jacketing line has been set up for the CS type of conductor. Five, approximately 100 m 
lengths of dummy cable have been pulled through CSMC jackets and compacted. These have been 
used in trial winding procedures. 

About 4900 m of the Incoloy 908 jacket material for the CS Model Coil have been delivered to the 
jacketing line and the balance of about 1800 m will be delivered by mid 1997. 

The design of the CSMC is essentially complete. 
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Figure 7. Typical magnet current (and field) 
pulse capability for the CSMC. 




Trials of winding, heat treatment, lead preparation and insulating have been perfonmed with five 
dummy cables with Incoloy 908 jackets, each 100 m long. 

Winding of the first layers of the inner and outer modules of the CS Model Coil has been perfonmed. 
The test facility for the CSMC is ready at the Japan Atomic Energy Research Institute in Naka. 

In addition, there has been extensive progress in supporting R&D activities on components and 
material properties. 

Effective collaboration has resulted in significant strides in developing the ITER design and establishing the 
R&D program that is essential to verify design parameters. 
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Figure 8. The CSMC cold test facility at the Japan Atomic Energy Research Institute, Naka, Japan 



Items to be considered for inclusion in the ITER Newsletter should be submitted to B. Kouvchinnluv. ITER Office, IAEA. 
Wagramefstrasse 5. P.O. Box 100. A-1400 Vienna. Austria, or Facsimile -^43 1237762, ore-man:be8aktelOripo1.laea.or.at 

(phone ^ 1 206026392). 

Printed by the IAEA in Austria 
May 1997 



